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(54) CHARGE PUMP BOOSTER CIRCUIT 

(57)Abstract: 

PURPOSE: To widen the operating voltage range of the entire system by providing two charge pump 
booster circuits for doubling an input voltage and connecting them in cascade such that the output 
voltage from the prestage booster circuit is fed to the input of the next stage booster circuit. 
CONSTITUTION: Two charge pump booster circuits 1, 2 are provided and connected in cascade such 
that the output voltage from the prestage booster circuit 1 is fed to the input of the next stage 
booster circuit 2. Since each booster circuit 1. 2 produces an output voltage Vo=2Vi for an input 
voltage VI, when an input voltage -VI is fed to the booster circuit 1, an output -2Vi is fed to the input 
of the booster circuit 2 which then produces an output -4Vi. Consequently, a booster circuit at n-th 
stage produces an output -2n.Vi. This circuitry widen the operating voltage range of the entire 
system and produces a high output voltage. 
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Japanese Publication for Unexamined Patent Application 
No. 288972/1995 (Tokukaihei 7-288972) 

A . Relevance of the Above- identified Document 

This document has relevance to claims 1, 13, 14, 
and 24 of the present application. 

B . Translation of the Relevant Passages of the Document 

[EMBODIMENTS] 

The following will describe the present invention 
with reference to attached drawings. First, a stage of 
the circuit for obtaining . a x2 voltage is described 
referring to Fig. 2. When input control clock CK = 0 , 
the driver PMOS transistor 9 becomes ON, and terminal C + 
is charged to potential V H . Meanwhile, since the driver 
-NMOS transistor 10 is OFF, the transfer. - gate- NMOS 
transistor 11 is ON, and the transfer gate NMOS 
transistor 12 is OFF, terminal C" is charged to 
potential V x . Terminal V 0 maintains the previous output 
potential since the transfer gate NMOS transistor 12 is 
OFF. 

[0009] 

When input control clock CK = 1, the driver NMOS 
transistor 10 becomes ON, and terminal C + is charged to 
V z . Meanwhile, since the driver PMOS transistor 9 is 
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OFF, the transfer gate NMOS transistor 11 is OFF, and 
the transfer gate NMOS transistor 12 is ON, the 
terminal C" is charged to a potential V x + V x = 2V T by the 
potential V z of the terminal C + on the opposite side of 
the capacitor and by the influence of the charge which 
was 'charged when CK = 0. This potential is outputted 
from terminal . V 0 via the transfer gate NMOS transistor 
12 . 

[0010] 

By this alternating the sequence of CK = 0 and CK 
= 1, the potential V 0 = 2V X is outputted. The following 
describes Fig. 1. As described, the step-up circuits 1, 
2, and 3, with the input voltage V lf have the output 
voltage level V 0 = 2V Z . Thus, when .the input voltage of 
the step-up circuit 1 is the .output becomes -2V i . 

This output becomes the input of the . step-up circuit 2, 
, and therefore the output of the step-up circuit 2 
becomes 2 x (-2V i ) = -4V ± . Thus, the output of the last 
stage of the step-up circuits of n stages ■ of the 
present invention becomes -2 n Vi. 
[0011] 

Note that, Fig. 1 shows the example of step-up 
circuits with the GNQ reference on the negative side. 
However, the present invention, apparently, is also 
effective for the step-up circuits on the positive side 
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with the GND reference having different kinds of 
transfer gates and different connections of driver MOS 
transistors. Further, the input clock may be separately 
inputted to the step-up circuits 1, 2, 3, 50, 51, and 
52 . 
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